he present work was carried out to study the vitamin D status among first grade university female students.125First grade university apparently healthy female youth who were attending Helwan University were conveniently selected. A written consent was obtained. They were subjected to: anthropometric measurements, Dietary assessment by 24 hours dietary recall, frequency food sheet, and laboratory evaluation of vitamin D, parathyroid hormone, calcium, phosphorus and alkaline phosphatase. The energy and nutrients' content were analyzed using the food composition table of the National Nutrition Institute.Food intake was also compared to the recommended dietary allowances by WHO/FAO.This result revealed that 53.0% of the participants were interviewed in autumn; of them 26.0% had normal serum vitamin D level, 62.0% had insufficient values and 12.0% had their results in the deficient range.40.0% of participants were interviewed in spring and their vitamin D results had nearly the same distribution. In addition to there was a significant correlation between vitamin D metabolic state and season of the year.This study concluded that there was a high prevalence of low vitamin D levels among a group of apparently healthy university undergraduate in Helwan University in Cairo, Egypt. There is an urgent need for public education about the vital role of vitamin D to minimize the complications of its deficiency.This study emphasized the need for further vitamin D assessment and interventions targeted at all people.
INTRODUCTION
Vitamins D are a group of fat-soluble vitamins. Vitamin D 2 is naturally present in very few foods, added to others, and available as a dietary supplement. Vitamin D 3 is produced endogenously when ultraviolet rays from sunlight strike the skin and trigger vitamin D synthesis. Vitamins D when adequate prevent rickets in children and osteomalacia in adults (Institute of Medicine, Food and Nutrition Board, 2010).
Moreover, it has been widely identified as a neurosteroid with multiple actions in the brain during the past 20 years. It has long been recognized that out of the many areas in the body, the brain can also produce 1,25dihydroxy vitamin D (Isaac, et al., 2019) .
Worldwide including the Arab states of the Persian Gulf, vitamin D deficiency has been documented as a frequent problem in studies of young adults, elderly persons, and children (Mitchell, et al., 2012) . Female youth in developing countries constitute one of the vulnerable groups that are likely to suffer health, social and economic problems. Reaching these young females early, for the promotion of their health, can prevent negative health outcomes and consequently preserve scarce resources.
In addition, working with this age group can positively shape and ease their transition to their future motherhood role (WHO/UNFPA/UNICEF, 1999).
In Egypt, young adolescent females constitute a sizable sector of the population (12.5% i.e. around 8.75 million), most of whom need care and protection (CAPMAS, 2002).
As 
SUBJECTS AND METHODS

Subjects:
A convenient sample of 125 first grade university apparently healthy female was selected among those who were living in the university dormitories.Any medical condition that influence vitamin D status and could affect results was excluded from the survey.
Methods:
Written consents were obtained from participants and a face-to-face interview took place using pre-structured medical and dietary questionnaires. Weight and height were measured and BMI was calculated using Quetelet equation.
Natural waist was measured and blood pressure evaluation was done with a standard clinical sphygmomanometer.
Laboratory indicators
Laboratory indicators were measured using (Stanbio Total Calcium Liquicolor, 
Dietary Questionnaires
Dietary Questionnaires used were; a 24 hours recall questionnaire,a food frequency sheet and dietary practices and food pattern questionnaire with special emphasis on topics related to vitamin D status particularly milk and dairy products, cola, and tea consumptions. The energy and  nutrient content of the 24 hours  were analyzed based on food  composition table of the NNI (2006) . The nutritional value of foods and beverages consumed were compared to the recommended dietary allowances "RDAs" of FAO / WHO (2004) .
Frequency consumption per week (<3 or >=3) was used as a reliable indicator of consumption.
Statistical analysis:
Data processing and analysis were done using SPSS program(IBM SPSS Statistics, SPSS Inc., Chicago, IL (Sabine and Brian, 2000).
Ethical considerations:
Privacy of participants as well as confidentiality of data collected was ensured by giving each participant a serial number. Collected data was used only for the stated research purpose. in spring constituted 40.0% and their vitamin D results had nearly the same distribution as those tested in autumn with 2 students who were categorized in the deficient group. The winter sample formed 7.0% and out of 9 students 7 had insufficient levels and 2 had deficient values.
Results:
According to DRG ELISA (Houghton and Vieth 2006) 75% of participants in spring and autumn seasons had their serum level of vitamin D just at or below 30.0 ng/ml; mainly in the insufficient range and those having their serum level in the normal range constituted the remaining 25%. Results in winter was significantly different and 75% of values were more to the deficient range (=< 20 ng/ml). Calcium values were just close to the lower normal limit value (9.2) in 50% of participants regardless of season.
In contrast to calcium, phosphorus values were at the upper normal limit value (4.5) in 50% of samples and other half exceeded even the normal limit. Calcium phosphorus levels had the least values in spring and the highest in autumn for calcium while phosphorus in winter. Serum alkaline phosphatase levels were in the normal range with no special trend. PTH values were in the normal range in 75% of sample regardless of season and the remaining 25% could have values in the high range.
Based on Cut-offs of VD, PTH, and Calcium Simultaneously (Metabolic State); 6 (14.3%) of participants; in the spring sample, were considered deficient in their VD and 15 (35.7%) were considered as having normal levels. As for the autumn sample, 5 (8.3%) were deficient and 43 (71.7%) had normal VD values. Comparing this classification with that based on VD cut-offs alone (table 2) denoted the importance of using cut-offs of vitamin D and related-lab indicators; PTH, phosphorus, and calcium, for the proper evaluation of serum vitamin D values.
Table (4) showed no significant statistical differences were observed in anthropometric parameters
Although no significant statistical differences were elicited in relation to VD metabolic status, yet there were several alarming findings concerning dietary intake among college females.The average number of meals taken per day by the VDD/VDI and hypocalcaemia groups was only 2 compared to 3 meals reported by the VD sufficient group.
Alsothe average frequency of dairy intake was once per day even by the sufficient group. Energy derived from total proteinwas nearly 15% andthe average calcium intake ranged from 400 mg by the deficient group to 500 mg by the sufficient group, and up to 600 mg by the hypocalcaemia group. Regardless of vitamin D groups, level of adequacy of calcium in diet was unsafe (less than 50% RDA). Calcium to P ratio was reversed (0.5 instead of the normal 2 to 1) (Hawley, 2005) .
General speaking and apart from fruits, frequencyconsumption of healthy food items was less than 3 times per week particularly milk and fish. In contrast, consumption of unhealthy food items was higher particularly tea, transfat, cola, and chipsy. Nearly all student females; 90%, consumed milk just once per day and two thirds considered milk among un-favored food items while one third considered milk among costy food items.
DISCUSSION:
The selection of 25[OH] D instead of calcitriol as a marker for vitamin D status has been listed by Brandi, (2010).
First, 25[OH]D 3 is the highest in concentration of all vitamins D. Second, it remains stable for almost two weeks, and lastly, it is responsible for vitamin D-related toxicity instead of calcitriol. According to 25[OH] D blood level, 9.6% of participated student females were categorized as having a deficient level (less than 10 ng/ml), 64.8% of them had an insufficient level (between 10 and 29 ng/ml), and 25.6% were sufficient (VD level was >= 30 ng/ml). However, using cutoffs of VD alone and in combination with cut-offs of other VD-related indicators resulted in a significantly different classification (table 3) which denoted the importance of using cut-offs of vitamin D and related-lab indicators; PTH, phosphorus, and calcium, for the proper evaluation of vitamin D actual state.
In children and adolescents 25 (OH) vitamin D deficiency is more important because the peak bone mass is attained in these critical ages and any adverse effects due to low 25 (OH) vitamin D and calcium levels will negatively influence their later lifelong (Greer There is a great debate on whether the vitamin D deficiency is a consequence or a factor predisposing to obesity.
Obese individuals seem to be more at risk of developing vitamin D deficiency due to vitamin D sequestration in adipose tissue and limited physical activity which consequently causes limited sun exposure (Salehpour, et al., 2012) Peters, et al., 2012) . Results of this study although was not statistically significant, yet it showed a positive trend between frequent fish consumption and VD serum level. In theory, consuming calcium-rich foods such as bones, fermented dairy (e.g., unsweetened yogurt, kefir, and cheese), leafy greens, almonds, and chia seeds may be an effective strategy for improving both calcium intake and long-term health. Considering the abovementioned facts, increasing vitamin D fortification of dairy products can be recommended as a population-wide public health strategy to fight 25 (OH) vitamin D deficiencies especially in adolescents.
Nakamura et al. (2000)
reported significantly higher mean serum 25(OH) D levels in older women consuming fish more than 4 times/wk relative to those who ate fish less frequently or not at all. Frequent fish eaters were able to maintain desired serum 25(OH)D levels even during the winter (Attila, et al.,  2002) . General speaking and apart from fruits, frequency of consumption of healthy food items by college females in this study was less than 3 times per week particularly milk and fish. Other natural vitamin Drich foods include organ meats, such as liver, and wild mushrooms that naturally contain small amounts of vitamin D2, but all edible mushrooms make abundant amounts of ergosterol, which, when irradiated with sunlight is converted to vitamin D2 (Jasinghe and Perera, 2005). Mushrooms are important alternatives for fatty fish or other natural food sources of vitamin D. They are of particular importance to vegans and vegetarians whose diet is otherwise extremely limited in vitamin D (Attila, et  al., 2002) .
Unfortunately, these food items were not among favored food items for college females participated in this study.
The cost to fortify food with vitamin D or to increase supplement potency is relatively inexpensive compared with the cost of developing drug treatments for the many chronic diseases strongly associated with vitamin D insufficiency.
CONCLUSIONS
This study showed that there was a high prevalence of low vitamin D levels among a group of apparently healthy university undergraduate in Helwan University in Cairo, Egypt. The results of this evaluation highlighted the importance of a structured approach and screening for vitamin D levels in the university community.
RECOMMENDATIONS
The finding emphasized the need for further assessment and interventions targeted at all patients. This study raised a health concern for the Egyptian population in general.
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